Dactylorhiza hatagirea (D. Don) Soo, commonly known as "Panchaunle", is an important medicinal plant species distributed throughout the Himalaya region. The present work was conducted in order to assess its availability in natural habitats because of its medicinal properties, cultural significance and declining population density. The work focused primarily on its ecological features and conservation status. The density of D. hatagirea was found to be 2.18 individuals·m −2 with frequency and abundance being 81.81% and 2.67 individuals·m −2 , respectively. We considered grazing, trampling, number of cattle and distance to settlement as anthropogenic factors. While grazing and trampling were shown to have a significant, negative impact on population density, we observed no significant change in the number of the species with respect to number of cattle and distance to settlement. We conclude that the species is threatened and that anthropogenic factors have a significant effect on its habitation in the study area.
Introduction
Orchidaceae, the orchid family, is a morphologically diverse and geographically widespread family of monocots
Materials and Methods

Study Area
The Manaslu Conservation Area (MCA) is a remote natural conservation area in Nepal. The MCA lies in the Gorkha District of Central Nepal and stretches between 28˚21'N -28˚45'N latitude and 84˚30'E -85˚21'E longitude (Figure 1) . The altitude ranges from 1400 m to 8163 m and comprises a total area of 1663 sq. km. The total area of the MCA is 1663 sq. km ranging from 1400 m (Jagat) to 8163 m (Mt. Manaslu). The conservation area comprises of seven village development committee (VDCs), Sirdibas, Bihi, Prok, Lho, Samagaun, Chumchet and Chhekampar whereas the present study focuses on the altitudinal range between 2800 m to 4200 m in Samagaun Village, where anabundance of Dactylorhiza hatagirea was recorded.
Four different climate zones are noted in this region: the subtropical zone (1000 m to 2000 m), the temperate zone (2000 m to 3000 m), the subalpine zone (3000 m to 4000 m) and the alpine zone (4000 m to 5000 m and above) whereas our study was mostly confined to subalpine zone. The altitudinal range and abundance of diffe- rent types of habitats and microclimatic conditions in the MCA present a unique and ideal site for the availability of varied types of flora and vegetation within short distances. The MCA is chiefly populated by east Himalayan species like Larix himalaica, Schima wallichii and Castanopsis indica whereas Picea smithiana is a western Himalayan species. The availability of the species of Rhododendron (R. arboreum, R. anthopogon, R. barbatum and R. campanulatum) is mainly in high altitude of MCA.
Data Collection and Analysis
A preliminary study was carried out in October, 2012. During this period, the study site and sampling areas were selected, and general information concerning the flora (viz., D. hatagirea) was documented. The principal visit was conducted during the months of June and July, 2013. All necessary data were collected during that period.
A semi-systematic sampling method was used for data collection to cover all the possible habitats and associated vegetation types of D. hatagirea. Sampling was performed on both aspects and on both sides of Budi Gandaki River. The sampling methods were designed to include all the habitat types and vegetation types within 3450 -4050 m. A total of 77 plots of 1 × 1 m 2 quadrate each at 50 m belt were sampled. The distance between two plots was approximately 10 m (walking distance). Every species (excluding grasses) in the sample plot was recorded separately and the process was repeated in successive plots. Longitude, latitude and elevation of each sample plot were recorded by Global Positioning System (GPS, eTrex Garmin) and elevation was cross-checked by a standardized altimeter. A GPS was use to note the location of shed of livestock as well. Slope and aspect of each plot were recorded by a clinometer compass.
Grazing, trampling, number of livestock and distance from the nearest settlement were considered as an anthropogenic disturbances. The anthropogenic disturbances were recorded in a scale of 0 to 3. For instance, when codifying grazing levels, 0 was given to non-grazing, whereas 1, 2 and 3 was given to low, moderate and high grazing levels, respectively. The comparison was done based on evidence of eaten leaves of D. hatagirea, presence of dung and uprooted parts of other plants, the distance from the nearest settlement and goth (cattle shed). An analogous method was used for trampling measures.
We calculated frequency and density of the D. hategeria using [21] . We used Generalized Linear Model (GLM) [22] to regress the species number to the anthropogenic factors on the normally dispersed data. Anthropogenic factors were tested up to the second order polynomial to evaluate the significance of additional deviance and monotonic patterns.
Threats Assessment
A pre-designed questionnaire was used to determine the conservation status of the D. hatagirea in studied area, targeting the respondents of age group between 25 -60 years (n = 75). Analyses were done using Microsoft Excel. Apart from this, focus group discussion was done in Samagaun Village at the premises of Mr. Karma Tsewang Lama with the help of members from the Samagaun Youth Club. The ideas generated in this group discussion were further used in the results portion.
Results
Density, Frequency and Abundance
Population of D. hatagirea was found to distribute between 3450 -4050 m of elevation. In total, four micro habitats of D. hatagirea were identified in the study site. The species gradually grows in association with other species with varying direction. However, south-east was the most preferred aspect. The recorded slopes of natural habitats were between 10˚ -54˚. The random distribution of species in small fragmented patches suggests its patchy or scattered distribution. Total 55 plant species including D. hatagirea were present in study area ( Table  1) .
The population density of D. hatagirea in its natural habitats was 2.18 individuals·m −2 . The frequency, relative density, relative frequency and abundance were 81.81%, 2.02%, 7. 
Density of D. hatagirea and Anthropogenic Influence
We included grazing, trampling, distance from the nearest human settlement and population of livestock in 500 m periphery as an anthropogenic variables. While grazing and trampling had a significant effect on population density (p < 0.05) of the species, we failed to observe any significant changes in species densities as a result of distance to the settlement or number of cattle species present in the periphery. The density of the species decreases with increasing grazing pressure and trampling (Figure 2 ).
Threat Assessment
We found the entirety of our respondents had at least a passing knowledge of Dactylorhiza hatagirea. They were well informed about the availability of targeted species in the natural habitat. They were, however, generally ignorant of the means of its propagation.
Around 81.25% of respondents use the plant species for various purpose i.e. medicinal, nerve tonic, ornamental and vegetable but only 7.5% respondent mention its religious uses. The whole of respondents use the plant rhizome in cuts and wounds. The paste from the tuber is applied in the wound caused by cuts. The plant is very useful in treating stomachache, cold and some time given to the pregnant women. The dried and powdered tuber is also on occasion mixed with yak milk and honey along with Yarshagunbu (Ophiocordyceps sinensis) which acts as a tonic and is sometimes given to children. The whole dry tuber is put inside the bottle of the alcohol which adds the flavour to the alcohol. The powder is also very effective in seminal debility, diarrhoea and chronic pain. The flowers are attractive in colour and often used for decorative purposes.
Although the plant is prohibited for harvesting, the majority of the respondents (84.37%) were unaware of this prohibition. The harvesting is done by the use of traditional tools. 37.50% of respondents do possess livestock and practice transhumance; hence there is a seasonal movement of livestock in the area. We found that the shed of livestock were located far from the human settlement but nearby the study plot. The livestock were left open in the area for grazing.
Only 15.63% of respondents were aware of the policies and the regulations related to the collection of the plant parts. As mentioned above, the bulk of respondents are unaware of the ban on its collection. Although, no local people have any involvement for its illegal collection and trade, we cannot underestimate the possibilities of its trade through illegal channels. All respondents were informed about the general decline of the species from natural habitat loss through collection pressure and unscientific harvesting.
Discussion
Dactylorhiza hatagirea showed high density in the open slope in alpine region whereas its availability in the open slope of sub-alpine region was minimum and from conservation point of view, such species are more important. Species with specific habitat requirements have greater possibility of extinction than the species with broad habitat range [23] . Majority of plant taxa of endangered and rare categories grow in Nepal Himalaya are under the pressure of exploitation and destruction of their natural habitats [24] [25]. Similarly, orchid species are facing the greatest threat due to human encroachment, habitat loss, forest destruction and degradation [10] Moreover, trampling by livestock was also noted as a major factor for depletion of its population in natural habitat. In relation to this observation, [9] [15] [24] and [29] highlighted the over-collection and grazing pressure as the means of disturbances mostly responsible for low density and continuous decline of plant population. Although based on the report published by [30] , local user are responsible for managing locally available resource such as forest, grassland, alternate source of energy and local tourism for enhancing their livelihood opportunity but due to mismanage grazing, the population of D. hatagirea is been decline. Moreover, [31] also reported the decline in species richness of vascular plants with respect to grazing.
Similarly, [18] also observed that frequent extraction and increase in grazing pressure were mainly responsible for low population status of D. hatagirea in Central Himalaya. Transhumance pastoralism and increasing livestock number in the Himalaya have negative impact on abundance of the species due to mismanage grazing [32] . Similar threat has been experienced in the study area where we found the livestock were grazing in D. Hatagirea potential area. Moreover, from the questionnaire survey it was found that the nomads in the study area practiced transhumance in flowering and fruiting season. Overgrazing and trampling by the livestock result to destroy the aerial parts. Mismanage grazing and periodic movement of livestock in the study area has resulted in the destruction of habitat which further results in low population density of D. hatagirea.
The distribution in fragmented habitats and the wide variation in frequency of occurrence of D. hatagirea suggest a high potentiality of the species to grow over large areas, but due to increase anthropogenic activities it seems unable to form large continuous distribution boundaries [2] . Lacking endosperm, the seeds of D. hatagirea can germinate with only symbiotic fungi in natural conditions. Due to over disturbances and habitat fragmentation it increases mating opportunity between closely related individuals and finally results in loss of genetic diversity [2] [33].
Conclusion
The present study reveals that the density of D. Hatagirea in protected areas is under continuous threats. The relative density, relative frequency and abundance (2.02%, 7.48% and 2.667 individual·m −2 , respectively) indicates that the associate species play a significant role in its distribution. The major associated species were Anemone demissa, Bistorta macrophylla, Chesneya nubigena, Morina nepalensis, Morina polyphylla etc. Dactylorhiza hatagirea is listed in Appendix II of CITES, and its collection and trade are prohibited, however, there is a decrease in the availability of D. hatagirea, due to increase in pressure from grazing and trampling. Lack of awareness, harvesting for personal use, lack of conservation plan in the study area may collectively account to decline D. hatagirea.
